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U.S. Department of Justice

United States
Northern District

United States Courthouse

Chicago. Illinois 60604

JTH:ls .
178,0475 December 4, 1981

Michael Pope, Esquire
Phelan, Pope & John
30 North LaSalle S-treet
Chicago, Illinois 60602

Re: United States v. Outboard Marine
Corporation and Monsanto Company
No. 78 C 1004 - (USDC ND IL ED)

Dear Michael:

Enclosed are copies of the worksheets of Dr. Thomann
which you requested at his deposition. All of these documents
relate to Dr. Thomann's final report. Dr. Thomann has been
unable to locate any documents relating to preliminary drafts,
so with the enclosed documents, we have produced all of his
files except for the draft reports which we have previously
declined to produce.

Very truly yours,

DAN K. WEBB
United States Attorney

:vil Division
/

Enclosures

cc: See Page Two.



Michael Pope, Esquire
Page Two
December 4, 1981

cc: xBruce Featherstone, Esquire (w/enc.)
/Kirkland & Ellis
J 200 East Randolph Drive

Chicago, Illinois 60601

M. Kaye Jacobs, Esquire (w/enc.)
Water Enforcement Division
U.S. Environmental Protection Agency
230 South Dearborn Street
Chicago, Illinois 60604
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Table 2. Daily sediment load, mean daily discharge for selected
days during the study period, and hourly peak discharge.

ro REVISION
Date

, March 25
March 26
March 27
March 28
March 29
March 30
March 31
April 12
April 13
May 11
June 6
June 7
June 8
June 14
June _ 15 ___ ..
June 29
June 30
July 4
July 12
July 13
August 3
August 4
~August 5
August 6
August 7
August 11
August 23
August 24
August 25
August 29
August 30
September 1
September 4
September 5
September 13
September 14
September IS
September 16
September 17

Sediment Load
(Ibs)

56
370
220
260
360
340
12

" -— 66
27
230

42
21
22
84
450
290
99
51
140
72
170
250
97
96
140
280
30
15
2iO~"
24

. 71
180
130
28
100
45
20
34

Discharge (ft3

fja\. Mean Daily <
•AV Gy- "'

7..V 0.3 .n-
2.C7 .1.5

0.9 % »
1.0. >

i.°\1 14. 1.4 .1
307 \.1 1.4 .73

.n o.i .co
3.f -iS 0.3 /-ft-

3.? 0.1 .03
1,1 1-f 1.0 .7«

S.S 0.2
• 14 0.1 .63

0.1
4.0 ...0.4 x
i oC, l-t 1.8 i.n

VI L2 .;7
'*.* S f OV4 •••- .c,

0.2
3.TO 0.6

.t 0.3 -N»
/4. 0.7 ••>'

A.r .<. 1.0 M:
.TV 0.4 '•"

0.4
"%?0.6. ...J

4.7i l.̂  (lTD -17
f̂) 0.2 •«•>

•- o.i
3.7* f3 0.9 .0

0.1 "
0.3

t.-7/ 0.7

V.I *
/"i,zr ^0.4 -oi

o.i • t

/S) ?fqn?.j*ncK' ̂

rC 3« ca, -. • *
4.0

i

4.1 1.7 .65 :
4.3 ... .. 1.3 .SO _.__,
__
1.1 13 /.Zf

2.3 . ._ ...4 . sT

1.1 |.Z. .4T

1-6 - Vo*/t
3.7 X.B .7f '

l.C . 6 ."
2.1^ A/0/stL
—
2.1 -V//VC

4.5 :-Z, M.

w.

1.9 ........ ....._*"IM -
5.2 Z-T- .81"..

• _

3.4 13 ' ..,-
~"

4.7 X/WJ-<

— —

5.3 A'/w-

i
Total 5100

18



r-
vr

O

v v
0-

u~ »*
o r-' M

-"' £ M r-

§

VJ ~

Q o .ro e o .
f«1 VJ-

o
tw

•

0
f^-

o
00

0
r-

*i-

z ^ ^°. -. ^
M r^ Cf ?! CT ^
U7 ~

A
«T
V

O TT
•J O A fl •<»
r4 "0 . •
,A -C r' "* ^
- \ T

^ 'Jf «J ro o.
^} f^ -±_ r*\

t |

t 3
J v^
•« ^
^ 41
r-U ^
o r-'1/1 »̂

n H
.'r *

X
o

(0
•

t-

<-)
t-
r1

II
O

i \M»

j O *» O °° f
f - N ") « V» (0

.̂
"*<»
3-
v>, ( A O p / o r t O T r ^ o r r

j - V \ f » C K i » i r l J - v 3 r - . ' > * „

J
O »« O 'fO 0« 0 ^ ' » Oj ^ i o S S ' S S ^ ^ n T -

i VJ i ' t '
JT
te

J ^ J J K > ^ V J r J T j - r J T - J > r r t

0 «
~ 0

V
IS)
r*•
•H

09
h-

•

I)

J

c« •
vi *
v> 1

fl
O

rJ
41
Ur:
(*»«r
it
f CJ



I
9

«~ a-- v\ •* ^
£8 6 I

o
Zn
-x)

9> ? P a
P* ^0 -J Cf-j» o — />

• _ 0 v U 2 b ? - - S » - '

JK N) u> MI v> -~)
O ^ -«fc Jfc . V, = J

»* C>
CKl K>

*Nr* ^
-ft Q

rx O oo

» £ (A)

• - - £-" r\ o 9 .
r.

~ • » •
3 'o O - O . ^



NO

> "»5 v*
rs)

U- 00
ls» _

m u r* v N wO _ o Vn r- M

M ~ |0 r-
v, rJ '/> M
0 f** O 0

Or--

Oro

v» ^«*
N

wr ^ /«; ~o /^ •* ^*
rv

- K, ̂  ^ ^ ^ W

? 5 S f* C ^ ^
»/>

-

1S<cI
o - " 0 - . a v 3 ° •?

e



o-p"

zs-
08'

12-1
y
h

c
S*'

IL-
2'

Ji-

VI

i*

1 b

J (,' OL X

01 '£1

OJ-9;



so , \cnci

CUMM.

^£0.

8
35

'44

2Z-<1 ^-

/1-W 2*t 0
iO-\\ 240 O

PCS





583

582 —

581

' WATER SURFACE ELEVAHCN 4/9/79
• GROUND ELEVATION

IOOO
Jotwmji Nolieno^Ctldtly ( , , , , , . , . , . . ! , , ( , , t , i • I • • « ' . • I I I

I 4
j T
1 I

\ £
3 O

1

£

Z

7

3

6

4

^
^

;o

EMCOTCC.
0

I

7

1

4

7

g
9

'0

(ft)
.0.7

1.3

0.4

t.3
(?.S

o.f

<?.b"

25" 4iO

35

40

Zi*

35"

ces

M //."i

(il̂  /<t. 5"

^1 14. o

CM J5FC JWST

^12) /'V.i'

(34)x;.0

O.OZISS

10CO

7. b"

4O JCOO <?.f?2oc>o

IOSOO

(510)



( "•*

/Jv V

F
f i
A S

e

i%r»
9

-«

I

r*-
5> •"" ff"
1 <« ~

j

8 t
8 ?

M

o -o « ^ r\
2
5
6

1.8 .« 8

Cs
«Ji vA -J>
OS «N ^

c o

is
O 9 2 o oip

1 1 8 II-
" M «sj. N N^

-f* -*-o o

J
i>
II

'£
fl?'

^

u
S^8 o | ^
S <S & e 5

N M O 2 Pv\ o 0 5 ^ ,



10000

1000

O

2
13
O

O
Of
<
Xu
«/>
O
t—
2

100

10

1.0
0.1

ilream diichorge

rneosured sediment discharge

bed material discharge

10

STREAM DISCHARGE. IN CUBIC FEET PER SECOND

Figure 7. Composite sediment transport curve.

16

v .'.-•>



CFl



OOl

L I Z

7-5

OS

02

Ql

-f

9-

es r

in

p^^-^- CJV<?oso

r»



Of

, ^ O

0 1 £, I »/£*/" Q

Q,
40

.. i U/d

Qm, ^ U, A

1*
G

Q (10-

\Oo,ooO - to

7.17 x/o"

LA rxE
T- '

~
s<fc.

- 7.17*10

r*E = L.I xto"

Z.licio" «^



*

0X1
_ C7SOOV, €

SO no;



0 '*-«* «*^4StJ? ±0

4 / s

I *Vt ^2*1

t. -J

- . L
R = . US **L

SL. J

.
M D W O 4 4 o-iJ^ E, t .01

U

RU/V MD^OS" f -•



' / I

051

•pot

•01.

1*9

TS

QOI

OL

oZ

'b

•<;

o/X
\n

C» ?' -

ir

- 1

9

'"'

- r

I-

Q

?-£

C?



% o

4— I^CTH

giiiiiKiiiiifflBiHiiiiiiiniiiiiBiiiiiiiiiiniBieiiiiiiraiiffl

UJ

mmmmammmma
mmmmssssss#3i=sss=



To



CALC.

«*S)

i J0..5"

6- S£~st?

i 31.

r

{ ^U -frfu&w. el wr dicLas&jtJ Jo LadfcC -* 0-j- )
H. vj n



sf
I
*

!-s••j

cr

•oI £

V?

6t
s.

f̂J
s

*ci ^
e•\> rr

u r>

-' S^ i^ .~"
^ '•» o

wf

s

-





79
V£>

Ôo
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W A U K t C A N HARBOR CONTAMINATION DATA

Saopllng per foraed by: Envlronaencal Research Croup , Inc. . ( E R G ) . Ann Arbor. Michigan and Brldgevlew, Il l inois
' D a t e Obta ined: June 1979

Analys ts perforaed by: Envlronoental Research Croup
Date Perforaed: July 1979

Information obtained f rom: Report-Sanpllng and Analysis of Water and Sediment Samples Taken from Waukegan Harbor
Before. During and Af t e r Maintenance Dredging, performed for USEPA Region V on behilf
of JRB Associates, Inc., McLean, Virginia, June, 1979

La*e e l eva t ion : 579.6 USCS Datua

BORING
NUMBER

SU1
SOI
SOI
SOI
SOI
SOI

S02
SU2
S02
S02
S02
S02
S02
S02
S02
S02
so:
S03
S03
S03
S03
S03
S03
S03

. S03
503
SU3
S03
S03
S03
S03
S03
S03
S03
S03

S07
S07
S07
S07
S07
S07
S07
S07

SOU
SOU
SOU

DU3
003
003
U03
003
003
003
003
L>03
UU3
003
DU3
003
D03
003
003
003

SAMPLE WATER
hfUMBER ELEVATION

S01-1 579.6
S01-2
SOl-3
S01-4
SOl-5
S01-6

S02-1
S02-2
S02-3
S02-4
S02-5
S02-6
S02-7
S02-8
S02-9
S02-10
S02-11

S03-1
S03-2
S03-3
S03-4
S03-5
S03-6
S03-7
S03-8
S03-9
S03-10
S03-U
S03-12
S03-13
S03-14
S03-15
S03-16
S03-17
S03-18

S07-1
S07-2
i07-3
S07-4
S07-S
S07-6
S07-7
S07-8

S08-1
SOS-2
SOU-3

003-H 579.6
003-2
003-3
D03-4
D03-5
D03-6
003-7
D03-3
D03-9
003-10
003-11
D03-12
003-13
003-14
003-15
003-16
003-17

SAMPLE
DEPTH

574.4
574.35
574.27
574.18
574.10
573.77

569.1
568.93
568.77
568.60
568.43
568.27
568.1
567.93
567.77
567.6
566.89

572.53
572.36
572.19
572.02
571.85
571.68
571.51
571.34
571.17
571.00
570.83
570.66
570.49
570.32
570.15 '
569.98
569.81
569.64

569.64
569.48
569.32
569.16
569.00
568.84
568.68
568.52

569.8
569.8
569.8

572.53
572.36
572.19
572.02
571.85
571.68
571.51
571.34
571.17
571.00
570.83
570.66
570.49
570.32
570.15
569.98
569.81

PCS SO*£. PERCENT SAMPLE
CONCENTRATION 4$ff MOISTURE LENGTH

6i* *v
840 !•** 6-

5.000 Totml
780
94

110
89 ^60 /

i.soo •) r-io"
24.800 1 Total
79.000
70.400
55.000 J
97.000 43,'4O

165,000
470,000
537.000
570.000
140.000 3l<?383 ' J

Wl

2,500 "\ i'_n"
25
20

1,000
no
64 1*4 '

100 \

Total

f . ^3
90 > ̂

34,000
46
72 .

19.000 5"' 2. '
59.000
46.000
17.000

440,000
630
«n 1 2. 1(,0 " J

160 l'-3"
1.200 TOM1

620
1,300

14'°°° IK/ /11.000 "56 x

3.300
21

250
1.600
4,400

5.200
3.100

27.000
21.000
19.000 /
8.400 19 C&9

14,000

3'-0"
Total

t f . i ->G
120.000 \ IV-5 '
21.000

330,000
200.000 /

28.000 6344F
52.000
74.000

420,000
9.100

i

4

330



VAUKECA:; HAWJUR C O N T A M I N A T I O N DATA ? ag« 2 of «

Siupling per formed by: Environmental Research Croup . Inc. , (ERG) . Ann Arbor. Michigan and Brldgevlev, Illlnoli

Dace Obtained: June 1979

Analysis performed by: Environmental Research Croup

Lace Pe r fo rmed : July 1979

Inroraacion obcalned f rom: Report-SanpUng and Analys ts of Water and Sediment Samples Taken from Waukegan Harbor
Before, During and A f t e r Malncenance Dredging, performed for USEPA Region V on behalf
of JRB Associates, Inc., McLean. Virginia, June, 1979

Lake elevation: J79.6 USCS Datum '

BORING
NUMBER

SOS
SOS
SOS
SOS
SU4
SOS
SOS
SOS
SOS
SU5
SOS
SOS

S06
S06
S06
S06

SIO
SIO
SIO
SIO
SIO
SIO
SlU
SIO
SIO
SlU

512
S12
S12
SU
S12
S12
S12
S12
S12

Sll
Sll
Sll
Sll
sn
Sll
Sll
Sll
Sll
Sll

S07

$09
SU9
SC9

S13
S13
m
S13
S13

SAMPLE WATER
NUMBER ELEVATION

S05-1 •
SOS-2
SOS-3
SOS-4
SOS-5
SOS-6
SOS-7
SOS-8
SOS-9
SOS-10
SOS-11
SOS-12

SOo-l
S06-2
S06-3
S06-4

S10-1
S10-2
S10-3
SlO-4
S10-5
S10-6
S10-7
SlO-8
S10-9
StO-10

S12-1
S12-2
S12-3
S12-4
S12-5
S12-6
S12-7
S12-8
S12-9

Sll-1
Sll-2
Sll-3
Sll-4
Sll-5
Sll-6
SU-7
SI 1-8
Sll-9
Sll-10

S07

S09-1
S09-2
S09-3

SJ3-1
S13-2
S13-3
S13-4
S13-S

SAMPLE
DEPTH

568.1
567.93
567.76
567.59
567.42
567.25
567.08
566.91
566.74
566.57 '
566.40
566.23

569.4
569.3
569.2
569

566.27
566.04
565.81
565.58
565.35
565.12
564.89
564.66
564.43
564.20

561.50
561.32
561.14
560.96
560.78
560.60
560.42
560.24
560.06

563.5
563.34
563.18
563.02
562.86
562.70
562.54
562.38
562.22
562.06

568.55

571.1
570.8
570.6

560.9
560.58
560.26
559.94
559.3

PCS SOIL PERCENT
CONCENTRATION TYPE MOISTURE

970
2.900
2.800
3.500
8.000 _ ,

30.000 425*
60.000
80.000
52.000

120.000
76,000
15.000 5"ciV^E> J

520
8.000

220 ._ __
? < j o p _ _ _ . _ (*-*°

550
270
240
290
300 /

1.400 404
330
350
700
950

80
180
260
480
580 /
250 ZfZ

40
4.9
0.99 (Bottom)

230
95
18/15*

110
3 /

30 40
2.5
2.7
0.80
0.40 (Bottom)

59 (Bottom)

1.7
0.14
0.31

38
21
8.0
2.3/3.4* y.
0.71 fgartr-) ___ f J

SAMPLE
LENGTH

3'-0"
Total

2'-4"
Total

l'-7"
Total

l'-7"
Total

r-3-
Total

0'-6"
Total

r-6-
Total

SI* SU-1 361.6 O'-IO"



Dace Obta i r . ed : June 1979

Analysts p<r£cr=ed by: Envi ronmenta l Research Croup

Dace Pe r fo rmed : Ju ly 1979

Indorsat ion obtained froo: Reporc-Sanpllng and Analysis of Uacer and Sediment Samples Taken from Uaukegan Harbor
Before , Dur ing and A f t e r Maintenance Dredging, performed for USEPA Region V on behalf
of JRB Associates, Inc . , HcLean, Virginia, June, 1979.

Lake elevation: 579 .6 USCS Datua

BOH INC
NLXSER

S15
S15
Slj
S15
S15
S15
Slj

S16
J>16
S16
S16
S16
Slo
S16
S16

S17
S17
S17
S17
S17
S17
$17
S17

017
017
D17
U17
D17
U17
D17
u!7

S19
S19
S19
S19
S19
S19

S2U
S2U
S20
S20

sn
S21
S21

s22
S2;
S22
S22
S22
s:2
S22
S22
$22
$22
S22
S22

S2S

SAMPLE WATER
NTJ13ER ELEVATION

SIS-1
S15-2
SIS-3
SIS-4 •
S15-5
SI 5-6
SIS-7

S16-1
S16-2
S16-3
SI 6-4
S16-5
S16-6
S16-7
SI 6-3

S17-1
S17-2
S17-3
SI 7-4
S17-5
S17-6
S17-7
SI 7-8

D17-1
D17-2
017-3
017-4
017-5
D17-6
017-7
017-8

S19-1
S19-2
S19-3
S19-4
S19-5
S19-6

S20-1
S20-2
S20-3
S20-4

$21-1
S21-2
S21-3

S22-4
S22-5
S22-6
S22-7
S22-8
S22-9
122-10
S22-11
S22-12
S22-13
S22-14
S22-15

S25-20

SAMPLE
DEPTH

559.3
559.0
558.71
558.50
558.20
557.90
557.4

564.8
564.5
562.4
563.9
563.6
563.3
563.0
562.7

558
557.8
557.6
557.3
557.1
556.9
556.7
556.5

558
557.8
557.5
557.3
557.0
556.8
556.5
556.3

559.9
559.7
559.5
559.3
559.1
558.9

556
555.8
555.5
555.2

556.6
556.4
556.2

556.20
556.05
555.9
555.75
555.6
555.45
555.3
555.15
555.0
554.85
554.7
554.5

564.20

• PCS SOIL PERCEOT
CONCENTRATION TYPE MOISTURE

32
17
20
17
64

130 .
1 50 ( Bo t torn } i

23
34

120
230
170 ,

77/150/170* ^T-
31
25

11
58
70/130*
64

7 '7 *l.22/31/33* S 1 '
120

23 Clay Plug

24
25
46
38
6.2

42 ZjT '
110
27 City Plug

26/30*
13
19/9.5*
20/16*
29/12* , .. /
25 ' T

5.4
37/12.6*
23
13/13*

26/12*
23/17*
47/43/48*

78
*6l/48*
22 - ±4 J

11
3.4/8.8*

52 .
13/12/12*
'•5

1H I 3 - 1

6.5
12
a
1.6

SAMPLE
LENGTH

I'-ll"
Total

I1 -6"
Total

l'-8M

Total

r-8n

Total

!•-•"
Tool



UAUKECAN HARBOR CONTAMINATION DATA Page 4 of 4
SaapUng performed by: Environmental Research Croup, Inc.. ( E R G ) , Ann Arbor. Michigan and Brldgevlew. Illinois

Dace Obtained: June 1979

Analysis performed by: Environmental Research Group :

Date Per fo rmed: July 1979

Information obtained from: Report-Sampling and Analysis of Water and Sediment Samples taken fron Waukegan Harbor
Before, During and Af ter Maintenance Dredging, performed for USEPA Region V on behalf
of JRB Associates, Inc., MeLean, Virginia, June, 1979.

Lake Elevation: 579.6 USCS Datum

BORING
Nl'XBER

S27
S27
S27
S27
S27

027
U 2 7
D27
D 2 7
027
D27
D27
027
D27
027
027
027
027
027
027
027

SAMPLE WATER
NUMBER . ELEVATION

S27-1
S27-7
S27-10
S27-U
S27-15

D27-1
D27-2
027-3
027-4
027-5
D27-6
027-7
027-3
D27-9
027-10
027-11
027-13
027-14
027-16
D27-17
D2 7- Bottom

SAMPLE
DEPTH

555.0
554.6
554.2
553.8
553.4

555.0
554.9
554.3
554.7
554.6
554.5
554.4
554.3
554.2
554.1
553.0
553.1
553.2
553.3
553.3
553.3

PCS SOIL PERCENT
CONCENTRATION TYPE MOISTURE

11
13
25
9.6
6.4

14/56»
28/8.8*
11
14
11. 0/6.3* .,
5.8/6.8* O
8.1/13*
6.7

53
12

4 1
iJ'1 IJL '
9.5/6.8*

13
27
41 10 ,

SAMPLE
LENGTH

l'-8"
Total

r-s"
Total

* Duplicates



9a

Table 3. Concentrations of PCBs (Aroclors) in V/aukcgan Harbor sediment
samples (see Figure 1 and Appendix A for locations).

Station
•

W-l

W-2

W-3

W-4

W-5

W-6

W-7

W-8

W-9

W-10

W-13

W-14

W-15

w-is"
W-17

W-18

1242

146.2(45.0)

. 1876.0(527)

755.1(18.1)

385.5(41.4)

162.2(17.0)

110.2(12.1)

28.0(7.5)

19.8(5.0)

3.0(1.2)

2.9(1.5)

6.9(2.0)

4.78(.74)

6.04(1.02)

2.34(.72)

3.14(.27)

3.70(.69)

Aroclor concenlr?.
1248

1 »— ppm —
215.1(30.9)

1758.0(353)

18.1(74.2)

79.4(40.1)

19.3(16.6)

17.5(12.1)

14.5(4.8)

15.3(3.3)

5.2(1.1)

8.6(1.0)

19.6(2.0)

4.82(.59)

12.74(.85)

7.15(.58)

7.48(.55)

7.89(.61)

tion(s)
Total

361.3(24.1)

3634.0(295)

773.3(129.3)

464.9(49.8)

181.5(11.6)

127.7(14.6)

42.5(4.7)

35.1(3.0)

8.2(0.8)

11.5(0.9)

26.5(2.0)

9.6(.54)

19.6(.7)

9.49(.44)

10.6(.4)

11.6(.5)

r2 '

Z
91.1

88.7

81.6

91.1

88.6

91.6

86.1

87.4 -

89.2

93.6

87.8

94.7

97.1

95.4

96.7

95.9

Values are the mean concentration for duplicate analyses; preliminary analyses
indicated Aroclor 1254'concentrations were negligible in Harbor samples, and
only Aroclor 1242 and 1248 were used as standards in the regression analysis.
Concentrations are expressed in u9/9(PPm) on a dry-weight basis; s is the
standard error of estimate and r2 the correlation coefficient.
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PRO*. ENV ENG.
MANHATTAN COLLEGE
1213) M«-11OO (Ert. J7SI

ROBERT V.THOMANN
227 SUNSET AVE., RIDGEWOOO, N. J. 07450

HOME:
U01I&U-UIS

ENFORCE* _
=,: SENSITIVE

£"."• IT
-

September 24, 1981

Mr. James T. Hynes
Assistant U.S. Attorney
Office of United States Attorney
United States Court House
219 S. Dearborn Street v "
Chicago, Illinois 60604

Dear Mr. Hynes:

As requested by Mr. Michael'Pope at my deposition on September 17, 1981, in Chicago,
I have prepared the following estimate of my consulting income and estimated percent
of that income that was derived from projects that were directly or indirectly,
funded by the U.S. government. The estimate begins from 1972, tha earliest date
for which I have records. For ths period from 1966-1971, 1 would estimate my
consulting income at about $6,000 in 1966 and increasing to about $10,000 in
19*71. To the best of my recollection about 10% of this income was from projects
funded by the U.S. government. The estimates for 1972-1980 are as follows:

Year

1972

1973

1974

1975

1976

1977

1978

1979

1980

Total
Est. Consulting
Income ($)

11,600

14,000

17,000

17,200

19,600

18,600

18,600

22,800

21,000

Estimated
* of Consulting

from U.S. Gov't (Direct
or Indirect) * _ _ _

10

30

10

' 10

20

10

10

40

60

*Direct = client was Federal government or an immediate contracting organization
Indirect = client was a non-federal agency receiving grants from U.S. Government.

DEPOSITION
EXHIBIT



page Two

I have also enclosed an updated resume' as requested.

Sincerely yours,

ROBERT V. THOMANN, Ph.D
Enclosure



f '
Vitae:

Persona^

Born :
Married:

Dr. Robert V. Thomann

September 1, 1934, New York, New York
Joan P. Coyle - Seven Children

Education :

1955-BCE - Manhattan College, Bronx, New York
Undergraduate Major - Sanitary Engineering

1960-MCE -
Major

1963-Ph.D.
Major
Minor

New York

New York

New York University, New York,
- Sanitary Engineering
- New York University, New York,
- Physical Oceanography
- Waste Disposal

Thesis - The Use of Systems.Analysis to Describe
the Dissolved Oxygen of a Tidal Stream

Advisor - willard J. Pierson, Professor of Oceanography
Department of Meteorology and Oceanography

Major Professional Expertise;

Application and utilization of mathematical modeling,
systems analysis techniques, and economic and statistical
analysis to water quality management and water pollution con-
trol of streams, estuaries, lakes and oceans.

Professional Exnerience:

9/66 - Present - Professor and Director; Environmental Engineering
and Science Graduate Program, Manhattan College,
Bronx, New York

Principal Consultant, HydroQual, Inc. (formerly
consultant to Hydroscience, Inc.).

7/62 - 9/66

7/60 - 7/62

7/56 - 7/60

- Technical Director, Delaware Estuary Comprehensive
Study, Federal Water Pollution Control Administra-
tion, Department of the Interior, Philadelphia,
Pennsylvania.

- New York University Department of Meteorology
and Oceanography, Ph.D. Training Assignment
with USPHS, DHEW.

- Sanitary Engineer, U.S. Public Health Service,
Division of Water Supply and Pollution Control

Learned and Professional Societies;

American Association for Advancement of Science
American Society of Civil Engineers
American Geophysical Union
Water Pollution Control Federation

- DEPOSITION
EXHIBIT

\<\- Ifc.' »v • *\



Dr Robert T h o m a n n Page 2

Learned and professional Societies (continued!

American Society of Limnology and Oceanography
American Association of Professors in Environmental Engineering
Sigma Xi

Seminars:

Lectures have been given at (partial list)

MIT
Harvard
Cornell
RPI
SUNY (Buffalo)
Purdue U.

VPI
Texas ASM
U.of Wisconsin
Rutgers
SUNY (Stony Brook)
Resources for the

Future

U.of Florida
U.of Minnesota
Ohio State U.
Columbia
U.of Vermont
U.of British
Columbia

U.of Michigan
Clarkson College
U.of Connecticut
Stanford U.
Int. Inst.Applied
Systems Analysis

FEEMA-Rio de Janeiro
Brazil

Partial List of Other Talks and Presentations:

ASCE Annual Meeting - Atlanta, GA, 1963.
ASCE Annual Meeting - Salt Lake City, Utah, 1964.
Pollution Control Engineering Symposia AIChE, 1965.
Third International Water Pollution Research Conference, Munich,
Germany, 1966.

National Conference on Pollution, Canadian Council of Resource
Ministers, Plenary Session, Montreal, Canada, 1966.

National Cp.uncil for Stream Improvement, Annual Meeting, New York,
1966. ' -

American Public Health Association Annual Meeting, Miami, Florida,
1967.

National Academy of Science, Committee on Oceanography, Seattle,
Washington, 1968.

Engineering Foundation Resources Conference, Deerfield, Massachusetts,
1969.

Annual Northeastern Region Antipollution Conference, University of
Rhode Island, 1969.

30th Annual Water Conference, Engineering Society of Western
Pennsylvania, Pittsburgh, Pennsylvania, 1969.

ASCE Environmental Engineering Conference in St. Louis, Missouri,
October, 1971.
International Association for Statistics in Physical Science
Symposium on the Statistical Aspects of Pollution Problems,
Harvard University Graduate School of Business Administration,
1971.

New York Water Pollution Control Federation Meeting, January, 1971.
Workshop on Mathematical Modeling in Environmental Engineering,
December, 1972, Bahamas.

Symposium in Ecological Modeling in a Resource Management Frame-
work, Resources for the Future, Washington, D.C., September, 1974.

Conference on Persistence of Chemicals in the Environment, Ottawa,
May, 1974.
International Conference on Great Lakes Research - McMaster
University, August, 1974.

New York Water Pollution Control Federation Meeting, Lake Placid,
New York, 1975.



Pa r-4-ial List of Other Talks and Presentations (continued)

AAAS Annual Meeting, New York, January, 1975.
Symposium on Potonac Estuary, Int. Comm. on Potomac River Basin,
February, 1975.

New York Water Pollution Control Federation at Lake Placid,
New York, 1975.

International Conference on Great Lakes Research - SUNY, Albany,
New Yorki May, 1975.

Annual Meeting of International Joint Commission, Windsor,
Ontario, Canada, 1975.

American-Soviet Symporium on Use of Mathematical Models to
Optimize Water Quality Management - Kharkov and Rostov-on-Don,
USSR, December, 1975.

International Conference on Great Lakes Research, Guelph, Ontario,
May, 1976.

International Symposium on Eutrophication, Karl Marx Stadt,
German Democratic Republic, September,•1976.

International Conference on Great Lakes Research, Ann Arbor,
Michigan, May, 1977.

International Conference on Great Lakes Research, Windsor, Ontario,
May, 1978.

Annual Meeting, New York Academy of Sciences, New York, 1978.
Co-Chairman National Workshop on Verification of Water Quality
Modeling, West Point, March, 1979.

Symposium on Phosphorus Management Strategies for Great Lakes,
Rochester, New York, April, 1979.

International Conference on Great Lakes Research, Rochester, New
York, May, 1979.

National Symposium on Toxic Substances Water Quality Criteria
and Standands, Washington, D.C., July,"=1980.

Consulting Work;

Water Quality analysis and management studies on a variety
of geographical locations and problem contexts. Partial list
includes Sacramento, San Joaquin Delta, Mohawk River Basin, Tampa
Bay, Delaware Estuary, Boston Harbor, Potomac Estuary and Offshore
waste disposal problems.

Publications;

"A Three Cycle Analysis of Water Quality Variables in Tidal
Estuaries," preprints - International Oceanographic Congress,
1955, pp. 709-711.

"Mathematical Model for Dissolved Oxygen" ASCE San. Eng'g. Div.
Journal/ October, 1963, pp. 1-30.

"Estuarine Water Quality Management and Forecasting," Senior
author, ASCE San. Eng'g. Div. Journal, October, 1964, pp. 9-36.

"Use of Systems Analysis in Estuarine Water Pollution Control,"
Western Resource Conference Proceedings, University of Colorado,
Boulder, Colorado, 1964.



Dr. Robert V. Thonann Page 4.

"Recent Results from a Mathematical Model of Water Pollution
Control in the Delaware Estuary," Water Resources Research
journal, Vol. 1, Third Quarter, 1965, pp. 349-359.

"Results from a Systems Analysis Approach to the Optimum
Control of Estuarine Water Quality," Senior author, Proc.
Third Conf. on International Association of Water Pollution
Research, Sept., 1966, Munich, Germany.

"Delaware Estuary Comprehensive Study," Proc. Pollution and
Our Environment, Canadian Council of Resources Ministers/
Montreal, Canada, October, 1966, Background Paper D30-5.

"Time Series Analysis of Water-Quality Data," Jour. San. Eng'g.
Div , , Proc. ASCE, February, 1967, SAl, pp. 1-23.

"Streams Modeling for Pollution Control," with D.J. O'Connor,
Proc. IBM Scientific Computing Symposium on Water and Air
Resources Management, April, 1968.

"Optimum Water Quality Management of Stream and Estuarine Systems,"
1968 Proc. Fourth American Water Resource Conference, AWRA,
Urbana, Illinois.

"The Development and Application of a Time-Varying Dissolved
Oxygen Model," with G. Pence and J. Jeglic. ASCE San. Eng'g.
Div. Journal, April, 1968.

"The Management of Time Variable Stream and Estuarine Systems,"
with D .J."'0 ' Connor and D.H.'Di Toro . ^Symposium Series, Amer.
Inst. Chem. Engineers 63rd Nat. Meeting, St. Louis,. MO, 1968.

"The Utility of Systems Analysis in Estuarine Water Quality
Management," Proc. Fourth Water Resource Conf. on Systems
Analysis for Great Lakes Water Resources, Ohio State University,
Columbus, Ohio, 1969,

"Analysis of Variability in Waste Treatment Plant Performance
Using Time Series Techniques," Second Nat. Symposium on Sanitary
Engineering Research, Cornell University, Journal San. Eng'g
Div., ASCE, June, 1970.

"Lessons to be Learned in Collecting Valid Data," Proceedings
Nat. Symposium on Data and Instrumentation for Water Quality
Management, Conf. of State Sanitary Engineers, University of
Wisconsin, 1970.

"Modeling of the Nitrogen and Algae Cycles in Estuaries," with '
D.J. O'Connor, and D.M. Di Toro, Proc. of Fifth International
Water Pollution Conf., San. Francisco, California, 1970.

"A Dynamic Model of the Phytoplankton Population in the Sacramento-
San Joaquin Delta," with D.J. O'Connor and D.M. Di Toro, Adv. in
Chemistry Series, No. 106, Amer. Chera. Soc., 1971, pp. 131-180.
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"The Effects of Nitrification on the Dissolved Oxygen of Streams
and Estuaries," with D.J. o'Connor and D.M. Di Toro, Tech.
Report, Manhattan College, 1971, 57 pp.

"Delaware River -.A Case Study in Water Quality Management,"
Proc. Int. Symposium on River Ecology and the Impact of Man,
Academic Press, 1972.

"Statistical Analysis of Water Quality Data of Delaware River."

"Effect of Dispersion on Dynamic Water Quality Response," April,
1973 Water Resources Res.

Systems Analysis and Water Quality Management. McGraw-Hill Book
Co., New York, New York, 1972, 284 pp.

"Applications of Estuarine Water Quality Models," with D.J.
O'Connor, Proc., Coastal Zone Management, Clemson University,
Clemson, S.C., 1972, pp. 215-226.

"Cost Effectiveness and Water Quality Management," Proc. Nat.
Symposium on Costs of Water Pollution Control, Water Resources
Research, Institute, University of North Carolina, 1973.

"Preliminary Model of Potomac Estuary Phytoplankton/" ASCE,
Journal EED., June, 1974.

"A Food Chain Model of Cadmium in Western Lake Erie," Water
Research i'Vol. 8, 1974. ' c

"Modeling of Phytoplankton in Lake Ontario (IFYGL)," Proc.
17th Conf. Great Lakes Res., 1974.

"Phytoplankton Models and Eutrophication Problems," with D.J.
O'Connor and D.M. Di Toro. Reprinted from Ecological Modeling,
John Hopkins University Press.

"Phytoplankton-Zooplankton-Nutrient Interaction Model for Western
Lake Erie," with D.M. Di Toro, D.J. O'Connor and J.L.Mancini, 197!

"Estuarine Phytoplankton Eiomass Models - Verification Analyses
and Preliminary Applications," with D.M. Di Toro, D.J. O'Connor
and J.L. Mancini, 1977.

"Estimated Responses of Lake Ontario Phytoplankton Bioraass
to Varying Nutrient Levels," with R.P. Winfield and D.S. Szumski,
Journal of Great Lakes Research, October, 1977.

"On the Verification of a Three-Dimensional Phytoplankton Model
of Lake Ontario," with R.P. Winfield. Proc. EPA Conf. Env.
Modeling and Simulation, ed. W.R. Ott, EPA 600/19-76-016,
pp. 568-572, 1975.
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Publications (continued)

"Comparison of lake phytoplankton models and loading plots,"
Limnology and Oceanography, Vol. 22, No. 2, March, 1977.

"A Steady-state Phytoplankton Model of Chesapeake Bay," with
H.J. Salas, Journal Water Pollution Control Federation, 1978.

"A size dependent model of the fate of hazardous substances
in the aquatic food chain." EPA, Duluth Lab. EPA-600/3-78-036,
April, 1978.

"An Analysis of PCB in Lake Ontario Using a Size-Dependent
Food Chain Model." In Perspectives on Lake Ecosystem Modeling.
eds. D. Scavia and A. Robertson, Ann Arbor Science, 1979.

"The Fate of PCBs in the Hudson River Ecosystem," with J.P.St. John,
Annals of the New York Academy of Sciences, New York, Vol. 320,
1979, pp. 610-629.

"Preliminary Model of Recovery of the Great Lakes Following
Toxic Substances Pollution Abatement," Presented at Workshop
on Scientific Basis for Dealing with Chemical Toxic Substances
in the Great Lakes, March, 1979. (Submitted for publication
with D.M. DiToro-r-returned for rework.)

"Verif ica't ion Analysis of Lake Ontario and Rochester Erabayment
Three Dimensional Eutrophication Models" with R.P. Winfield
and J.Segna. EPA, Duluth Lab. EPA-600/3-79-094, 136 pp.,
August, 1979.

"Dynamic phytoplankton phosphorus model of Lake Ontario. Ten
year verification and simulations," with J.Segna in Loehr, R.C.
et al. (eds.) Phosphorus Management Strategies for Lakes, Ann
Arbor Science Pub., 1980.

"Ecosystem and Water Quality Modeling during IFYGL," with
D. Scavia, D.M. DiToro, and A. Robertson. To appear in 1981.

"Equilibrium Model of Fate of Microcontaminants in Diverse
Aquatic Food Chains." Canadian Journal of Fisheries and Aquatic
Science, 38:280-296, March, 1981.

"Verification of Water Quality Models" accepted for publica-
tion with revisions.
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OEP05 19.0PUR05 1.0SET05 36.
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OEP07 20.0POR07 1.0SET07 36.
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DEP09 '" ""17.0POR09 ' "~ "T".0"SET09'~"if 0"~
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VS2 1.00PC3
PCS O.VS5
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C ——— —— ...
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1 . C 3 - PCI

C
r C

C •» - VSJ.
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C 5 - PC2
C
C
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C

i C 7 - PCS
C
c
C B - VS3
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1 1 c
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- DECAY RATE FOR PCB
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-.- SETTLING VELOCITY 0
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PARTICLE SIZE NO. 3
SETTLING VELOCITY C
SIZE NO. 3
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RSUSP
1.0 20.0

C PIECEWISE LINEAR FUNCTIONS '
C
C 1
c

• c
c
c

• C,___ —————— r-

• r " : . ! i
" '•' XNI'TIA-
.,.;•:. 1 .. ...ipcaoi

PCB05
PCB09

: PC31S
PCB17

.' PCB21
! PCB2S
': PCB29
i PCBJ5
' PCB37
: PCBtl

PCBtS
PCBt9

PCB53
PCB57
PCB&l

1« I ̂Tj ^
BOL01

•; BOL05
\ BOLD9
i BOL13
j BOL17
1 BOL21
1 BOL25
1 BOL29

BOL33
1 BOL37
1 BOLtl

sqms
BOL5S
BOL57

• BOL61

35 • .

36 _J ___ .

- RSUSP - SOLIDS RESUSPENSION
.NE, 1. SUSPENDED

' KENT AT -ES(I)-«(RS
= 0. NO RE.SUSPENSION
SET -ES(I>- = 0.)

. 'IT-' -.I'-:. !.vT;. • ".-(.
L foMbrrvOMS T̂OT. i PC* ii°r/ri ''•

• . • '• 1 '• \ . | - >.

,727tPCB02 .3958PCB03
,lt<t7pCB06 ,12&BpCB07
.1073PCB10 .OBsJPCBll
.0292PCBlt ,02l9PCB15
.005PCB1B .OQ5PCB19
.005PCB22 .OQSPCB23
.005PCB25 .Q05PCB27
.005PCB30 .OQSPCB31

100000. PCBJt ItOOOO'PCB"
. 20000. PCB3B . BOOO.PC339

tOOO.PCBt2 320o.pcBt3
l&OO.PCB.tt l&OO.PCBt7 •
BOD.PCB50 BOO.P^BSl

BOO.PCB5H BOo.PcB55 ':
BOO.PCB53 .... BOO.PCB59
SOO.PCB62 BOD.

-•'Owomowi'Ci-p^hcU "&'*
2.BOL02 .-• 2.BDL03
2.BOL06 . . 2«8UL07
2. SOLID 2.BOL11
2.BOLlt • 2.BOL15
10.BOL18 1Q.BOL19
10.BOL22 . 1Q.BOL23
10.BOL26 1Q.BOL27
10.BOL30 • -lo.BOl.31

BOODOO.BOL3t BOOOOO.BOL35
BOOOOO. BOL3B BOOOOO. BDL39
BOOOOO. BOLt2 BOO 000 .BDL4 3
800000. SOLH6 800000.BOLM7
BOOOOO. BOL50 BOOOOO. 8U|_51
B O O O O O .BDL51* BOOO O O . BOL5S
BO O O O O . BOL5B OOOOOO.BOL59
BOOOOO. BDL62 800000-
[ I •! ' ••

———— : —— : ———— T ———— ̂-1,1 : '.' — .-".', -••• .' •"

•-..'• • •• ' • • • . ' ; . . . ' : 'vIJlS-T
SCALE FACTOR ' • ''-*z?s-~--
SOUIDS RESUSPENO FROM SEDI-^'JU 'USP) • • ; . • •;: ••!••:** •(EFFECTIVELY ACTS TD '..' ' ! .̂f!;?—

• , ••:•.•;':• •• - • • • .;~.;Cĵ |5_,-

':|'V.lr;J:% . • I-" •'-. -'•' ^;'->!::v-;-;-'-
. :":J'-:"1 v- •;'• ;;1 ••''• v-'i "•'••! •-••> .••••.•'>•
} " ' • 1 - 1 _i t'l ' ' " ' * • J - '
.SOSHPCBOt .2153 ...-._.. __
.1203PCBOB .1093 .;- '.•".: .: "
.0707PCB12 .0*63 ' .- '•• ''.•'• -
,Q229PCBlt" ,01<t2 ".:'- - '..•.'.•:... 1
. .OD5PCB20 ,005 • . ."• '"
,005PC32t .005 .'..'. '-
.005PC32B .005 ,,_: _•.-.....
.005PCB32 2*00000, . -•:'.,-'•

6HOOO.PCB36 . 32000.' '•.'.".. '.'
5600, PC3t 0 "4BOO, '..'_! '• :'•. .'•'

' 2tDO,PCBtt 1600.' .•—.--;-••
1600,PCB*B BOO. •' ,' ''' ''.•' ' ''
BOO.PCB52 600. ....'' .: ' '.-. : \ ;

BOO.PCB56 BOO. ' . .': ' j-
BOO.PC360 BOO. ': r

_. - •'""•'• - ]

?V(O_fnM5E',.v̂ /t-fiiOTH-&(̂ >' c?, ) 1 •' ;-
2.BOLO* . 2. ; •'• ;.' •
2.BDLOB 2. •..,- -.- •

' 2.BOL12 2. ^71 —— •
2.BOL16 ' 2. " 'i '•"-•'-.':

10.BOL20 10. .' i . j
10.BDL2* 10, 7~! —— •
10.BOL2B 10,
10.BDL32 BOOOO O . : '. •• i

BOOOOO. BOL36 BOOOOO.. > .

. BOOOOO. SDLti* B O O O O O . -'•<•.''.
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B O O O O O . B3L56 •' 800000. -•'- •'•
800000. BOL60 8000CO.-' . .. - • '
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gOOOOOO. "' 9000000.'
0.001 0.001 • ' 0.00V

'PRINT' INTERVAL - '• . • :- ;•• - —r^^~~\
I 32 2 1 2 5 2 1» ! 2 32 .; ' VP-^, :''.

STEPt POSITIVE PLANE OUT . , . . ; - .
2 ° , ' „ '._: .•..-..-.o.-- • TZERO • • • • • • .--.v -'•••:" : ' ' . ' ' —;••.;-
"V" NO". OF INTEGRATION STEP SIZES. ., ... :.;;,.

0? ,0 .02 • 50_. /. __....—————————TT^kdL
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nUF TO THE DIFFERENT PARTICLE. SIZE CLASSES ,THE -VERTICAL' V;iUS
?RANSPORT BETWEEN THE WftTER COLUMN-SEDIMENT AND SEDIMENT-1 ,,|
SEDIMENT WERF'ACESREOUIRE SEPARATE EVCHANGE COEFFICIENTS
FOR EACH PARTICLE S:ZE CLASS. SINCE AESOP DOES NOT PRES-^
FNTLY PERMIT DIFFERENT TRANSPORT REGIMES FOR EACH STSTEX,.
THIS WILL HAVE TO BE ACCOMPLISHED WITHIN THE PCPCB KINETIC,;,,;
SUBROUTINE . . - • • ' ' ./:^

tDDITlONAL INPUT REQUIRED (TO BE READ AFTER THE: INTEGRATION
HISTORY. AND BEFORE THE DUMP/PLOT CARDS] ..

CARD NO.I
CARD

COLUHNS

THE NUMBER OF WATER COLUMN-SEDIMENT -AND-
SEDIMENT-SEDIMENT EXCHANGE COEFFICIENTS TO BE READ

CARD(S) NO,.2 (AND AS NECEsSAKT)
CARD .

COLUMNS . ' ,

",J1 SEGMENTS BETWEEN WHICH EXCHANGE WILL'
TAKE PLACE I - FROM SEGMENT

J - TO SEGMENT
CROSS-SECTIONAL AREA'
DEPTH OF SEGMENT I • ;
DEPTH OF SEGMENT J ' ' - -
DISPERSION COEFFICIENT FOR DISSOLVED PCBS

DISPERSION COEF FOR PARTICLE SIZE NO.I
FOR PARTICLE SIZE NO. 2
FOR PARTICLE SIZE NO. 5
FOR PARTICLE SIZE NO.t

COcF FOR PARTICLE SIZE NO. 5

UNITS

SO.FEET
FEET
FEET

CM««2/SEC

DISPERSION
DISPERSION
DISPCRSION
DISPERSION

CM«»2/SEC
CM««2/SEC
CM»«2/SEC

CM»»2/SEC

7 I « 10. 11 12 U 1< 1 5 . 1 6 17 18 19 JO .Jl ' . JJ 31 .3« 25 !6 J7
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-Jl
1
2

-3

7
8
9

10
11
12
13
-**
15
16
17
IB
19
20
21
22
23
24
23'
26
27
28
29
30
51

I J \-~ I C •

,.. .0. . ,. ——

~ ~32 55911. 7. ,(
33 55911. 13, ,(

• 31 97903 . . -J.6. ..(
35 167833. IB, .(
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A MATERIAL BALANCE STUDY OF
POLYCHLORJNATED BIPHENYLS IN LAKE MICHIGAN

W. BROCK NEELY
Lmmnmrmat Scienra Rneoirh. The Do* Chemical Co.. Midland. Mith. 48tt40 (U.S.A.)
(Received May 10th. 1976)

ABSTRACT

This paper integrates the known chemical and physical properties of polychlor-
mated biphenyls (PCB) derived in the laboratory with a mathematical model de-
scribing their behavior in Lake Michigan. The conclusion that emerges is that the
observed levels of PCB both in Lake Michigan and the fish biomass are consistent
with these laboratory measurements. In addition, it is concluded that it will take
several years for this ecosystem to cleanse itself of the compounds even if no new
input, is made. The final sink for PCB is predicted to be degradation in the at-
mosphere, with some fraction being buried in the underlying sediments of the
lake.

DEPOSITION
EXHIBIT OK(|J

12
ig5-'

INTRODUCTION

Knowledge of the environmental fate of chemicals has always been im-
portant but with the increasing awareness of their potential environmental effects
such studies have taken on even greater importance. With this in mind scientists
must continue to improve their ability to make predictions based on the best data
available. Ideally, we should be able to combine laboratory information with the
anticipated environmental release of a chemical to forecast the fate and distrib-
ution of that compound in the environment. However, before we achieve this po-
sition we must establish the credibility of our prognosis. One method of increa-
sing the confidence level is to use laboratory date to make predictions on some
event that has already occurred. If the prognostications are close to what is ac-
tually observed, and the assumptions used are acceptable, '.hen applying the same
logic to another set of laboratory data will be more convincing.

The widespread distribution of PCB and the associated environmental con-
centration provides a data base for comparison with basic chemical and physical
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1-^ N î  ro ui '
— \ 1.1 M ON If) 'V *^ w» *
« 0 %J ON *-l •
V^ tf l~ »J V/i^l
_ x _ V <^ - *-

yj -a. w .«*> <h -
-J* r" '-0 \ft ¥ j
C> -J °J *̂  TJi5, a,i • .̂% î_
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